Copnep>xaHue:

BBepneHue

B Hawm gHM NHTEepHET NOBCEMECTHO NMPOXOAUT B 0OLLECTBEHHYIO XXN3Hb. KaXkabiin
YyesloBeK XeslaeT MMeTb COBCTBEHHYIO CTPaHNYKY B MHTepHeTe. HO He Ka)KAbI MOXXeT
ee co3paThb. MpocTenune CTpaHnubl B UHTEPHETE CO34al0TCHA C MOMOLLBIO S3bIKOM
rMNepTeKCTOBOM Pa3MeTKU, KOTOPbIX Ha CEroAHAWHNN OEHb BbIMYLLEHO BEIMKoe
MHO>XXeCTBO. CaMbIM NPOCTENLLNM A3bIKOM HaNMCaHUA MHTEPHET-CTPaHWULL SBSETCS
HTML. HTML aBnaeTca CTaHAAPTU3NPOBAHHbLIM A3bIKOM pa3MeTKN LOKYMEHTOB B
NHTepHeTe. BoNbWNHCTBO wWeb-CcTpaHuy cogep»xaT onncaHne pasMeTKn Ha A3blke HTML
nnn XHTML.

AKTYanbHOCTbIO AaHHOW paboTbl SABASIETCA PACCMOTPEHME OCHOB 513bIKOB
rMNepTEeKCTOBOWN pa3sMeTKU, NX Pa3HOBUAHOCTEN U 0CoObeHHOCTEeN KaXxAoro sisblka C
Lesiblo noMoLlm nNpu Beibope Hanbonee NnoaxoaaLEro A3bika A1 NpPorpaMMUpPoOBaHUS
Beb-caTa unm Apyroro NpMMeHeHUs si3blka rMNepPTEKCTOBOM pa3MeTKN.

Lienbto gaHHOW paboTbl ABASETCS U3Yy4YEeHNE OCHOBHbIX 3/IEMEHTOB A3bIKOB
rMNepTeKCTOBON Pa3MeTKMU.

O6bekToM OaHHOI0 NCCenoBaHNS ABMASAETCA NMOHATUE A3blKa pa3MeTKnm n nctopus
pa3BnTUA pa3HOBVI)J,HOCTeIZ A3bIKOB pa3MeTKN. I'Ipe,u,meTOM nccinenoBaHMA ABIAKOTCA
Pa3HOBNOHOCTU A3bIKOB FVII'IepTeKCTOBOVI Pa3MeTKN.

3agadyamMun gaHHoum paboTbl ABNAOTCSA:

e M3yYeHUne NOHATUSA A3blKa Pa3METKU;

e 0630p KOHKPETHbIX PAa3HOBUAHOCTEN A3bIKOB PAa3METKU;

e PACCMOTPEHNSA NO3TANHOW NCTOPUN Pa3BUTUSA SI3bIKOB Pa3MeTKU;

e N3yYeHNE KOHKPETHbIX MPMMEPOB SA3bIKOB M'MMePTEKCTOBON Pa3MeTKN.

B ocHoBY faHHOM paboTbl Ieran KHUMM Taknux aBTOPOB, Kak ®pumeH u LWaddep.

1. MOHATUA A3bIKOB Pa3MeTKHM



1.1. A3bIK pa3MeTKHu

S13bIK pa3MeTKM B KOMIMbIOTEPHOW TEPMUHONOI NN ABNASETCS Habopom
nocnefoBaTENIbHOCTEN UM CMMBOJIOB, KOTOPbIE BCTABAAKTCSA B TEKCT A4S Nepenayu
NHMOPMaLMN O ero CTPOEHUN UK BbiBOAE. A3bIK Ppa3MeTKN NPUHALEeXUT Kaaccy
KOMMbIOTEPHbIX A3bIKOB. TEKCTOBLIA AOKYMEHT, KOTOPbIA HaMMcaH C UCMOJIb30BaHNEM
A3blKa pa3MeTKWN, COOEPXKUT He TOJIbKO CaM TeKCT B BUAe NocsiefoBaTe/IbHOCTM 3HAKOB
NpennHaHns 1 CN0B, HO N TaKyo AOMNOJHUTENbHYIO MHOPMALUIO O Pa3/INYHbIX €ro
ydyacTKax, Kak HanpuMmep, CMNCKK, BbIAENIEHUS, N YKa3aHWe Ha 3aroJioBKU gpyrue
nofobHble aneMeHThbl. B 6onee CNoXHbIX CyYasax A3blKk pa3MeTKU NO3BONSET BCTABNATh
B LLOKYMEHT CcoAep>XaHue apyrux 4OKYMEHTOB UIN NMHTEPAKTUBHbIE 31IeMeHTbI[1].

CnenyeT OTMETUTb, YTO MO ThIOPUHIY SI3blK PAa3METKWN HEMOJIOH U 0ObIYHO HE CHUTaeTCH
A3bIKOM MPOrpamMMmmMpoBaHnA[2].

PasMeTKun pa3sinyatoTca Ha BU3YaJibHYIO U JIOrMYeCcKyto. B cny4vae 1orm4eckon pasMeTKu
pe4yb NAET TOJIbKO O TOM, KaKylo pOJib UrpaeT AaHHbIN Yy4aCTOK AOKYMeHTa B ero obuien
CTPYKTYype. A B cly4ae BM3yasibHO pa3MeTKN onpenenseTcd HenocpeacTBEHHO
oTobparkeHne anemeHTa. oes s3bIKkOB pa3MeTKM COCTOUT B TOM, YTO BM3yasibHOE
oTobparkeHne ooOKyMeHTa OO0/KHO aBTOMAaTMYECKM NoJly4aTbCs U3 JIOrNYeCcKom
pa3sMeTKN N He 3aBUCETb OT ero HenocpeacTBEHHOro coaep)xaHusa. 3To ynpollaeT
aBTOMaTu4eckyto 06paboTKy OOKyMeHTa 1 ero otobpa>keHne B pasnyHbiX ycnosumax. K
npuMepy, OAUH N TOT e hansl MOXXeT No-pa3HoOMYy oTobparkaTbCs Ha dKpaHe
MOBMNLHOrO TenegoHa, KOMMNbOTEPa WM Ha NeYaTu, TakK Kak CBONCTBA AaHHbIX
YCTPOWCTB BbIBOAA CYLLECTBEHHO pa3aimyatoTca. Ho 3To npaBusio 4acTo HapyLwlaeTcs:
HanpuMep, Co34aBas OOKYMEHT B pegakTope Hanoaobue MS Word, nonb3oBaTenb
MO>XeT BblAe/IATb 3ar0JI0OBKN XXUPHbIM LLPUPTOM, HO HUT e He YKa3blBaTb, 4TO 3Ta
CTPOKa SABSISETCA 3arosioBKOM[3].

A3bIKM pa3MeTKN UCNoNb3YyTCA Be3e, rae TpebyeTcs nonyvyeHne hopMaTUPOBAHHOIO
TeKCTa Ha OCHOBaHUW OOHOMO SINWb TEKCTA: B TUNorpagpun. B kKa4ecTBe NpUMepoB Taknx
A3bIKOB MOXXHO npueecTun TeX, SGML, RTF n PostScript, Tak>e s13blIKkM pa3MeTKu
MPUMEHSAIOTCA B MOJIb30BaTE/IbCKNX UHTepdencax KoOMNbOTEPOB, HANPUMeEP A3bIKU
Microsoft Word, troff, OpenOffice, Ho Yalle Bcero si3blku pa3MeKkn BCTpeyalTCHa B
NHTepHeTe. Cpegn HMX pacnpoctpaHeHbl HTML, XML, XHTML, VML, XBRL, WML, SVG u
PGML[4] [1 6].



1.2. AcTtopusa pa3HOBUOHOCTEM A3bIKOB Pa3MeTKM

TepMUH «pa3MeTKa» NogpasyMeBaeT pe3dysibTaT Npouecca, B aHMIMACKOM SA3blKe
Ha3biBaeMoro markup. JaHHbIN TEPMUH Npon3oLLen OT CI0BOCOYEeTaHUs «marking up»,
4YTO B MepeBode 3HAYUT pa3MevymBaHnue Uin nomevyrmBaHue. Takoe TONIKOBaHMME B3ATO U3
TPaONLMOHHOM N30aTeNIbCKOM NPaKTUKM NPOCTaB/IEHUS CNelnasbHbIX YCIOBHbIX
MOMETOK B TEKCTE M Ha NONSAX KOPPEKTYPbI NN PYKONUCK Nepen rnepenayen ee B
nevyaTb. Takum 06pa3oM pa3MeTUYMKKM YKa3biBasn pasMep, CTUb U FAPHUTYPY Wpn@Ta
ONA Ka)XO0W YacTu TekCTa. Ha cerogHAWHMA OeHb pa3MeTKOW TeKCTa 3aHMMaKTCA
rpagmnyeckme ansanHepbl, KOPPEKTOPLI, peoakTop U YacTo caMu aBTopbI[5] [8].

1.2.1. GenCode

Noes ncnonb3oBaThb A3bIKM Pa3METKM B KOMMbIOTEpPHON 0bpaboTke TEKCTOB, BEPOATHEE
Bcero, bbina Bnepsble 0bHapogoBaHa BunbsimomM TaHHUKANGPEHOM Ha KOHEPEHLMN B
1967 rogy. CaM OH nmeHoBa1 CBOe NpeaJsioXXeHne «yHuBepcasibHbIM KognposaHuem». B
1970-e roabl TaHHUKANGD G pykoBoann pa3paboTkon ctaHpoapTa GenCode gns
N30aTeNbCKOM NMHAYCTPUM M NO3XKE 3aHA MOCT PYKOBOANTENSA OAHOI0 N3 KOMUTETOB
MeXxxayHapo4HOM OpraHmM3aumnm No cTaHgapTusaunun, cosgaswero SGML, nepsbiin
onuncaTesibHbIN A3blK pa3MeTkn. bpanaH Pang B cBOE anccepTaumm, KOTOPYHO OH
3awmTrn B 1980 rony B yHuBepcuteTe KapHeru, B pa3suTtue NpeasiodXeHHom KoHuenuum
OCYLLEeCTBU/ NMPaKTUYeCKYyo peasn3aumio onncaTesibHoON pasmMeTKu[6].

TeM He MeHee, B HacTosLWee BpeMS «OTLOM» Si3bIKOB pa3MeTKu 0Obl4HO Ha3bIBalOT
nccneposatens IBM Yapnb3a Nonadgapba. OcCHOBHaa KoHUeNumsa poannacb y Hero B
1969 roay, npu paboTte Haa NPUMUTUBHON CUCTEMON yNpaBieHUA AOKYMEHTaMu,
npefnHa3sHa4YeHHOW AN afBOKATCKUX KOHTOP. B TOM e roay oH NpuHAM yd4acTue B
co3aaHum a3bika IBM GML, koTopbin Obin BNepBble npeactaBsneH B 1973 roay[7].

B 1975 rony Nnonadgapb nepeexan ns Kembpunpxa, Maccadycetc B CUIMKOHOBYO A0JINHY,
roe ctan pa3paboTyMKomM nccnegosaTenbckoro ueHTpa IBM Almaden Research Center.
Tam oH B 1978 roay ybeann pykosoactso IBM ncnonbsosatb GML B KOMMep4YeCcKnx
Lensx B cocTaBe pa3paboTaHHOro KOMNaHMen «cpencrtea GopMmMpPoBaHNA LOKYMEHTOB,
nocne 4yero GML HECKONbKO JIeT LWMPOKO NCMosb30oBascs B busHece[8].

B 1978 rogy Ha4Yanucb nepsbie pa3paboTKu, KOTOpbie B KOHEYHOM UTOre NpPuUBEN K
co3gaHuto ctaHgapTa SGML, ocHoBaHHoro Ha GML n GenCode. Cam lNongdgapb nosgHee



Bo3rnaBua komuteT no SGML, koTopbin Obi1 NPUHAT opraHn3aumen ISO B kavyecTBe
CTaHOapTHOro B okTabpe 1986 ropal9].

HekoTopble paHHME peannsaumm KOMMNbIOTEPHbIX 3bIKOB Pa3MeTKN MOXXHO OOHapyXnTb
B TUnorpadpckux ytmnutax UNIX, Takux kak troff n nroff. OHn no3BonsaT BCTaBNATb
KOMaHAbl (hopMaTUPOBaHUA B TEKCT AOKYMEHTa A1 ero popMaTUPOBAHNA COrNacHO
TpeboBaHMAM pefakTopa.

HOoCTYyNHOCTb n3gaTtenbLckoro copta ¢ pyHkumen WYSIWYG, o3Havatowen «41o
YBNAMWb, TO U MOJYYULLb>», BbITECHWUNA BONbLUMHCTBO 3TUX A3bIKOB Cpeamn 06bl4HbIX
nosib3oBaTesien, X0TA cepbe3Has n3gatenbckasa paboTa No-Npe)xxHemMy ncnosb3lyeT
pa3MeTKy OS5 cneunduyeckmnx He BnsyasibHbIX CTPYKTYp TekcTa, a WYSIWYG-
penakTopbl CeENYac Yalle BCEro COXpPaHAKT OOKYMEHTbI B (OpMaTax, OCHOBAHHbLIX Ha
A3blKax pa3mMeTkun[10] [6, 8, 10].

1.2.2. TEX

Opyron Ba>KHbIN n3gatenbCKUn cCTaHgapT — 3To TEX, co3aaHHbIN U BNOC/e4CTBUN
ynyduweHHbin JoHanbaom KHyToMm B 70e-80e roga aBaauaTtoro ctonetus. TEX cobpan
BOEWVNHO BbICOKME BO3MOXXHOCTU (bOpMaTUPOBaAHUSA TEKCTA U ONUCAHNA LWWPUPTOB, B
0CcobeHHOCTU AN MaTeMaTUYECKUX KHUT NpodecCMOHaNbHOro KavyecTBa. B HacToswee
BpeMsa TEX aBndeTca ctTaHOapTOM fe-(haKTO BO MHOMMX Hay4HbIX gucumnamnHax. Nommmo
TEX cywecTByeT LaTeX, KOTopbI npeactaBnseT cobon WNPOKO NCNOb3yeEMYIO
onucaTesibHY CUCTeMY pa3MeTKn Ha ocHoBe TEX[11] [10].

1.2.3. Scribe, GML u SGML

MepBbIM A3bIKOM C YHETKUM M SAICHbIM pa3/IndnemM Mexay CTPYKTYpPOn U BUOOM OOKYMEHTa
6bin Scribe, 6bin1 co3gaH 1 onNMcaH AOKTOPCKOW anccepTaunen bpanaHa Penga B 1980
rony. Scribe 6611 peBONOLMOHHBIM B KOSInYecTBe crnocoboB 06paboTku, He B MOCNEAHIO
oyepelb 13-3a BBEAEHHOW naeun CTuien, oTAesIeHHbIX OT COBCTBEHHO TeKCcTa U
rpaMMaTUKK U YyNpPaBsioLWmMX NCMOSIb30BaHNEM oNucaTesibHbIX 3/IeMeHTOB. Scribe
OKa3an BAnsHMe Ha pa3paboTky A3bika GML 1 no3xxe SGML, a Tak)xe OH aBgeTCH
npaAMbIM NpenkoMm a3blkoB HTML n LaTeX[12].

B Hayane 80x naes, 4To pa3MeTKa A0/KHaA BbiTb CHOKYCMPOBaHa Ha CTPYKTYPHbIX
acnekTax OOKYMEHTa N O0J1)XKHa OCTaBUTb BHeELWLHee npeacTaB/ieHne JOKYMEHTa



MHTepnpeTaTopy, NpmBena K codgaHuto SGML. A3bik 6611 pa3paboTaH KOMUTETOM,
Bo3rnasnsembiM Fongdapbom. OH 06begnHUN naenm N3 MHOrMxX NCTOYHMKOB, BKJIKOYaS
TbloHHUKO hAMKCKNN npoekT, GenCode. LWapoH Aanep, AHaoepc beprnang un Ixenmc A.
Mapk Tak e Oblin KN4YeBbIMU YieHaMu komuteTta SGML[13].

SGML To4HO onpenensan CUHTaKCUC 018 BKJIOYEHUSA pa3MeTKU B TEKCT, a TakxXe
OTAeJIbHO ONUCbIBaJI, Kakue Tern paspelleHbl n rae. 3To AaBasio BO3MOXXHOCTb aBTopaM
co3faBaTb M UCMOIb30BaTb JII0OYI0 pa3MeTKy, KakKyto OHM 3aX0TAT, Bbibupas Tern ang
NCNoJsIb30BaHWA 1 AaBas UM MMEHa Ha HOPMaJibHOM f3blke. Takum obpasom, SGML
cnefyeT cHMTaTb METaA3blIKOM; MHOXKECTBEHHbIE CreLnasibHble A3bIKN pa3MeToK
nponsownu ot Hero. NMo3aHune 80-e 6b1n Hanbonee 3Ha4YNMbIMUK B NOSABJIEHUN HOBbIX
A13bIKOB pa3MeTOK, OCHOBaHHbIX Ha SGML, Hanpumep, TEI n DocBook[14].

B 1986 rogy SGML 6bin1 onybMkoBaH Kak MeXXAyHapOoA4HbIN CTaHA4apT opraHmn3auunen 1ISO
rnog Homepom 8879. SGML Hallen WnMpokoe nprsHaHMe v LLNPOKO UCNOJIb30BaJICA B
o4YeHb BosnblKMX NpoekTax. Kak 6bl TO HX BbIN0, B LesioM 6bi10 06Hapy>XeHo, 4TO OH
rPOMO340K U TpyAeH Ans nayvyeHus, noboyHbIM a¢ppeKkToM A3bika 6b1s1I0 TO, 4TO OH
nblTancs caenaTtb CIUWKOM MHOMo 1 6bITb Yepecyyp rubkmnm. Ona npumepa, SGML
co3aBal He BCerga Hy>XHble 3aKpblBaloLme Tern, NoToMy 4TO CHYUTas, 4TOo 3Ta
pa3MeTka byaneT gobaBsieHa BPYYHYIO, LUTAaTOM NOAAEPXKKN NPOEKTa, KOTOpbIe Obl
OLLEHUIN SKOHOMUIO Ha)kaTum Knasnw[15] [4, 8, 10, 12].

1.2.4. HTML

K 1991 roay ncnonb3oBaHne SGML 61210 orpaHn4eHo busHec-nporpaMmmamu n 6asamm
DaHHbIX, @ WYSIWYG-MHCTPYMEHTbl UCMOJIb30BaSIMCb AJ15 OCTaJIbHbIX MPOrpaMmm
06paboTkn gokyMeHTOB. CUTyaumnsa nsMmeHmnacb, korga cap Tum bepHepc-Jin, y3HaB o
SGML ot cBoero kosisiern AHgepca beprnaHga v gpyrux cotpyaHnkos B LIEPHe,
ncrnosb3oBan cuHTakcuc SGML ona cosgaHua HTML. 2TOT a3blIK MMen CXOACTBO C
OPYrMMn oCHOBaHHbIMU Ha cMHTaKcnce SGML a3blkaMy pa3MeTKW, O4HAKO Ha4aTb ero
ncnosib3oBaHue ObIS1I0 ropasfo npouwe gake TeM paspaboTymkam, KOTopble HUKOoraa
3Toro He genanun. CtneeH ePoys ybexxnan, 41o HTML, ncrnosb3yowmin onncaTenbHyto
pa3MeTKy — 3TO OCHOBHOW hakTop B pa3suTum Web, noToMy 4TO B HeM Bblsia 3a10)KeHa
rMBKOCTb M paclUMPSEMOCTb, @ TakXe Apyrue akTopbl, BKAYasa noHAaTme o URL u
cBoboaHoe ncnosb3oBaHue bpaysepamun. B Hawe Bpema HTML — Hanbonee
rnpuBaeKaTesibHbI N CaMbIl HaCTO NCMOJIb3yeMbIW A3blK pa3MeTKU B Mupe[ls6].



OpHako cTtaTtyc HTML Kak A3blka pa3MeTKu oCcnapmBaeTCcsd HEKOTOPbIMU KOMMbIOTEPHbLIMU
ydyeHbIMU. X OCHOBHbLIM aprymeHToM aBnsfeTcda 1o, 4To HTML orpaHmn4ueaeT
pa3MelleHmne Teros, Tpebys, 4Tobbl 06a Tera 6L BNOXKEHbI B Apyrne Tern nam B
rfaBHble Tern ooKyMmeHTa. Bcrencreume yero, 3T ydyeHble c4nTaroT HTML KOHTeNnHepHbIM
A3bIKOM, Cneaylowmnm nepapxmyeckon moagenn[i7] [2, 8].

1.2.5. XML

XML obo3Ha4aeT pacwmpaemsli A3blk pa3MeTKu u npeactasnseT cobon MeTa-a3blK
pa3MeTKN, LWMPOKO UCMNOoJib3yeMblll B HacToswee Bpemsa. XML pa3paboTaH KOHCOPLNYMOM
World Wide Web B komunteTe, Bo3rnasassemom [1>xoHoMm bocakomMm. OcHOBHOEe
npegHasHavyeHne XML — 6biTb 60n1€e npocThbiM, 4eM SGML n choKyCcmMpoBaTbCS Ha
crneundunyHom npobneme — fOKyMeHTax B MHTepHeTe. XML — MeTa-a3blK Kak SGML,
MoJsib30BaTeNAM pa3peLlaeTcs co3naaBaTh Nobbie Tern, kKakme HeobxoanMmbl.
CtaHoBneHunto XML nomornum, Tak Kak KaXablh XML-0OKyMeHT Mor 6biTb HanMMcaH Takum
e crnocobom, Kak 1 SGML-O0OKYMeHT, a NporpaMmmsbl 1 NoJib30BaTeNN, UCMOJb3YlOLLME
SGML, mornm nepentn Ha XML goctaTo4HOo nerko[18].

Tem He meHee, XML nnwmnnca MHOrMx OpueHTUPOBAHHLIX Ha ftogen ocobeHHOCTeN A3blkKa
SGML, ynpoLaBLmnx ero ncnosib3oBaHue. lpyrve ynyyweHnsa ncnpaBasam HEKOTOpPbIe
npobnembl SGML Ha MexxAyHapOA4HOM YPOBHE N Aenasan BO3MOXHbIM pa3bop AOKyMeHTa
nepapxmyecku, na>ke ecnm He bbin goctyneH DTD.

XML 6b151 cNnpoeKkTupoBaH, B OCHOBHOM, A1 HE NMOJIHOCTbIO CTPYKTYPUPOBAHHOW Ccpeabl,
HanpuMmep, 019 LOKYMEHTOB 1 nybnnkauni. Tem He MeHee, 3TO NpuBesIo K 30J10TON
cepeanHe Mmexay rmbKoCTbO N NPOCTOTON, U OH Bbl1 BLICTPO NPUHAT MHOMMMN
nonb3oBaTtenamu. B HacTodAwee Bpema XML LWMPOKO UCMOIb3yeTca ANa nepenayu
OaHHbIX MeXay nporpammamu. Kak HTML, oH MoXeT ObiTb OXapakTepn3oBaH Kak
«KOHTEWNHEepPHbIN» A3bIK[19] [2, 6].

1.2.6. XHTML

HadunHasa c anuBapsa 2000 roga, sce pekomeHaaunum ana W3C 6biaim ocHoBaHbl Ha XML B
bonblien cteneHn, 4em Ha SGML, bbina npennoxxeHa abbpesnatypa XHTML,
pacwmngposbiBaoLWanca Kak Paclwumpsaembln F'mnepTekCToBbIN A3bIKk PasmMeTKu.
Cneundukaumm a3bika Tpebosann, 41066l XHTML-gOKYMEHTbI Bb11M 0OpPMIIEHBbI KaK
XML-O00KYMEeHTbI, 3TO N03BOASET Ucnonb3oBaTtb XHTML ons 6osee 4eTKMX N TOYHbIX



OOKYMEHTOB, UCNO0JIb3ys Tern oT 00bI4HOro a3bika HTML[20].

Ho, 6beccnopHoO, 0AHUM U3 CaMbIX OCTOMHbIX BHUMaHUSA pa3andynin mexay a3bikamm HTML
n XHTML aBnsieTca npaBmnao, KOTOPOE rNacuT, 4TO BCE Tern AO/IKHbl ObiTb 3aKPbITbIMU:
nycTblie Teru, Takme Kak, Hanpumep <br />, 0o/KHbI 6bITb 06a 3aKPbITbl CTaHAAPTHbLIM
3aKpblBalOWMM TEeromMm nau crneuvasnbHon 3annceto: <br />. MNMpoben nepepn «/» B
3aKpblBalOLLEM Tere ABaseTCs OnuUMoHasbHbIM, HO 4YaCTO MUCMOJIb3YeTCs, MOCKOJIbKY ero
NCMONb3ylT HEKOTopble npe-XML 6pay3epbl, Takxxe SGML-napcepsbl. pyrune atpmbyThbl B
Terax AoJKHbl 6bITb B KaBbl4Kax. HakoHeL, BCe Teru nu umeHa aTpmbyToB O0/KHbI ObITb
HamMMcaHbl B HUWKHEM perncTpe, 4Tobbl BOCMPMHUMATLCA NpaBuiibHO; HTML
HeBOCNPUUMYIMB K pernctpy[21] [1, 2].

o uToramMm AaHHOM rnaBbl MOXXHO CAeslaTb BbIBOA, YTO A3blKM pa3MeTKM Havyau cBoe
pa3suTme B 70-x rogax 20 Beka 1 40 CUX MOP Pa3BMBaKOTCHA, MPUBHOCH HOBbIE 3J1IeMEeHTbI
N co3paBas HoBble A3blkK, Bonee yaobHble ona nonb3oBaTens.

2. KOHKpeTHble peaJsin3auum A3blKOB rTMNepTeKCTOBOMU
pa3sMeTKu

2.1. OcObeHHOCTM A3bIKOB Ppa3MeTKH

ObLan 0cobeHHOCTb BCeX SA3bIKOB Ppa3MeTKN B TOM, YTO OHU MepemMeLlnBatoT TEeKCT
OOKYMEHTa C MHCTPYKUUSAMN pa3MeTKN B NMOTOKE AaHHbIX Uau ganne. 3To He
HeobX0AMMOCTb, BO3MOXXHO U30/IMPOBaTh pa3MeTKy OT TeKCTa, UCMNOoJIb3yS yKa3aTenu,
MeTKW, NOEHTUMUKaTOpbl NN Apyrne Mmetonbl KoopAnHauun. Takaa «oTaeNleHHas
pa3MeTKa» XxapakKTepHa OJ19 BHYTPEeHHero npeacrassieHnsa nporpamm, paboTamLwmx ¢
pa3MeyeHHbIMU OOKYMeHTaMu. TeM He MeHee, BHepeHHaa Nan «MexayCcTpovyHasn»
pa3MmeTka bonee npuHaTa rae 6ol To HY BbI10. BOoT, Anda npmumepa, Hebonblas YacTb
TeKkCTa, pa3MmeyeHHoro npu nomowy HTML:

Kop pa3MeTo4HbIX MHCTPYKLMA 06BefeH yrnoBbiMn CKobKkaMn <kak 3gecb>. TekcT,
HaxoOAWNACA MeXAY STUMN MHCTPYKUNAMU, SBNSETCS TEKCTOM AOKyMeHTa. Kogbl hl, p
N em — nNpuMepbl CTPYKTYPHOWN pa3MeTKN, OHU OMUCHLIBAKOT NMO3ULMIO, Ha3HaYeHne nnm
3Ha4YeHune TeKCTa, BKJIIOYEHHOro B HUX[22].



Bonee To4HO, hl 03Ha4YaeT «3TO 3aroJIOBOK NEPBOro YPOBHSA», P 3HAYUT «3TO
naparpad», a em o3HavyaeT «3TO NoAYepKHYTOe CJI0BO Uau pasa».
NHTepnpeTupytowas nporpamMmma MOXXeT MPUMEHATb 3TW Npasuia Uam CTUAN ONs rnokasa
Pa3/INYHbIX YaCcTen TeKCTa, UCNOoJIb3yS pa3/indHble FapHUTYPbI, pa3Mepbl LWPUQTa,
OTCTYynNbl, UBET WUAK Apyrue CTUan, ecnm 3To Heobxogmmo. Takon Ter, kak hl, moxeT
ObiTb, HaNpuMep, NpeacTaBsieH 60NbLLINM XUPHBLIM TUNMOrPaCKMM WPUGTOM, K B
OOKYMEHTE C MOHOLUMPUHHBbIM TEKCTOM MOXXET ObiTb MOAYEPKHYTbIM, NN MOXKET BoobLye
He MeHATb BHeWHNn Bna[23].

Ona KoHTpacTa, Ter i B HTML — npumep BU3yalibHOMN pa3MeTKK; 0ObIYHO OH
ncnonb3lyeTca Aasa onpeneneHns cneungunyHoelx ocobeHHocTen TekcTa 6e3 0b6bacHeHUs
MPUYNH.

TEI ony6nnkoBasia BCECTOPOHHME pPyKOBOASALLME LOKYMEHTHI, YKa3blBalOLWMe KOONpPoBaTb
TEKCT B MHTepecax 4YesnoBeyecTBa N Hay4YHbIX 06WeCcTB. 3TN pyKOBOACTBA
NCNOMIb30BaINCb AN KOAMPOBAHUA NCTOPUYECKNX OOKYMEHTOB, cneyndunyHbix paboTax
y4YeHbIX, Nepnognke n Tak ganee[24][1, 2, 6].

2.2. A3biIKk HTML

HTML pacwungposbiBaeTca Kak HyperText Markup Language n o6o3Ha4aeT A3bIK
rmrnepTekCcToBon pasMmeTkn. HTML aBnseTca cTaHOapTU3UPOBAHHbBIM A3bIKOM pa3MeTKU
AOKYMeHTOB B VIHTepHeTe. bosbWMHCTBO web-cTpaHuny conepxaT onucaHne pasMeTKun
Ha a3blke HTML nnan XHTML. A3bik HTML nHtepnpeTunpyetca bpaysepamu, nocne 4ero
TEKCT, NOJIYYEHHbIN B pe3ysbTaTe uHTepnpeTaumnm hopMaTUpoBaHHbIN, oTobparkaeTcs
Ha KpaHe MOHUTOpPa KoMMnbloTepa nanm MobusibHOro ycTtponcTaa[25].

A3blk HTML aBnseTca NnpuioXXeHnemM CTaHgapTHOro o600 eHHOro a3blka pa3MeTKn U
COOTBETCTBYeT MexayHapoaHomy ctaHpapTy I1ISO 8879.

A3bik XHTML aBnseTtcsa 6bonee cTtpornm BapmaHtom HTML, oH cnenyeT BceM
orpaHnyeHunam XML n, paktndeckn, XHTML MOXXHO BOCMPUHMMATb KaK NMpuioXxeHume
A3blka XML K 0bnacTn pa3MmeTKn runepTekcTal26].

Bo BcemupHon nayTuHe HTML-CTpaHuubl, Kak npaBwuio, nepenatTtca bpaysepam oT
cepBepa no npotokosam HTTP nnm HTTPS, B BUAe NpoCcToro Tekcta nam c
NCMoJIb30BaHMEM LWNGPOBaAHUA[27].



A3blk HTML 6bin pa3paboTaH 6pnTaHCKUM y4yeHbIM TuMoM bepHepcom-Jin
npnbnunsmtenbHo B 1986—1991 rogax B cTeHax EBponenckoro ueHTpa SaepHbIX
nccnepnosaHuinm B XXeHese B LLBenuapun. HTML co3paBancs Kak A3blk ans obmeHa
TEeXHNYEeCKON N HaY4YHOW OOKYMeHTauunen, NpurogHbi oas UCNOJIb30BaHUSA JIIOAbMU, HE
ABNAOLWMMUNCA cneunannctamum B obnactm sepctkn. HTML ycnewHo cnpaBnsncs
npobnemon cnoxxHocTn SGML nytem onpeneneHmns HebonbLoro Habopa ceMaHTUYECKUX
N CTPYKTYPHbIX 3/IeMEHTOB — OeCKPUNTOPOB. [leCKpUnTopbl TakXe 4YaCcTo Ha3biBaloT
«Teramm». C nomowbio HTML MOXXHO nerko co3gaTb OTHOCUTEJIbHO MPOCTON, HO KPacuBO
0(POPMNIEHHbIN OOKYMEHT. [ToMMMO ynpoLweHnsa CTPYKTYpbl LOKyMeHTa, B HTML BHeceHa
nogfepxka runeprtekcta. MynbTumMeannHbie BO3MOXXHOCTU Bbiin fobassieHbl No3>ke[28].

N3Ha4vanbHO A3bIk HTML 3aayMbiBanca M co3faBasiCca Kak CpeacTBO oopMaTUpPOBaHNA U
CTPYKTYPUPOBaAHNA OOKYMEHTOB Be3 nx npuBsA3ku K cpencrtesam otobpakeHus. B npgeane,
TEKCT € pa3MmeTkon HTML gosmkeH 6bin 6€3 CTPYKTYPHBIX N CTUINCTUYECKUX NCKAXKEHUN
BOCNPOU3BOAMTLCA Ha 06opyAo0BaHUN C Pa3INYHON TEXHUYECKON OCHALLEHHOCTbIO,
TakKOM KaK LBeTHOMN 3KpaH COBPEMEHHOIro KOMMbloTepa, MOHOXPOMHbIV 3KpaH
opraHam3epa, orpaHM4YeHHbIN NO pasMepam 3KpaH MObubLHOro TenedoHa nam
YyCTPOMCTBA M NPOrpaMmmbl ros1I0COBOIro0 BOCNPOM3BEeAEeHNA TEKCTOB. HO coBpeMeHHoe
npuMmeHeHne HTML o4eHb faneko oT ero n3HavasbHOM 3agadn. Hanpumep, Ter <table>
npefHa3Ha4YeH onsa co3fgaHnsa B JOKYyMeHTax Tabauvuy, HO 4acTo NCNOoJb3yeTCca N ons
oPopMIeHNSA pa3MeLleHnsa 3/1IEMEeHTOB Ha cTpaHuue. C Te4eHNneM BpeMeHn OCHOBHas
naes nnaTpopmMoHEe3aBMCMMOCTHU A3blka HTML Bbiia NnpuHeceHa B XXepTBY COBPEMEHHbIM
NOTPebHOCTAM B My/IbTUMEANNHOM N FrpadmnyeckoM ohpopmaeHnmn[29].

TeKCToBble AOKYMEeHThl, coaep xallne pasMeTKy Ha A3blke HTML, TpaAMUMOHHO UMelT
pacwmpeHne htm nnm html n obpabaTbiBatoTCa cCneunanbHbIMU NPUIOXKEHUSAMN,
oTobparkalLMMn OKYMEHT B ero (oopMaTUPOBAHHOM Bue. Takne npuioKeHus,
Ha3blBaeMble «MHTepHeT-0603peBaTenaMu» nnm «bpaysepamm», obbl4HO NpPenoCcTaBNAIOT
nosib3oBaTento yaobHbln MHTepdenc aasa 3anpoca seb-cTpaHuL, X NpocMoTpa 1 BbIBOAA
Ha MHble BHELWHMe YCTPOUCTBa 1, Npu HeobXoAMMOCTU, OTNPaBKN BBEAEHHbIX
nosib3oBaTesieM JaHHbIX Ha cepBep. Hanbonee nonynsipHbIMU Ha CErogHALWHNN OeHb
bpay3epamm asnatoTca Mozilla Firefox, Google Chrome, Safari, Internet Explorer n Opera.

B HacTosAwee BpeMsa KoHcopunym BcemmnpHonm nayTuHbl pa3pabotan HTML Bepcuum 5.
YepHoBOM BapunaHT cneyndunkaumm sa3bika noasuncsa B MHTepHeTe 20 Hosa6pa 2007 roaa
[30].

Coobwectsom WHATWG, pacwundgposbiBaowmmMmcsa Kak Web Hypertext Application
Technology Working Group, Ha4dnHasa ¢ 2004 roga, pa3pabaTbiBaeTcsa cneundukaumns



Web Applications 1.0, 4acTo HeoMuManbHO Ha3biBaemasa «HTML 5», koTopasa pacwmpsaeT
HTML, nmes Takxe coemecTuMbin ¢ XHTML 1.0 XML-CMHTaKCUC, C Lesibio Ny4wero
npeacTaBNeHUsa CEMaHTUKM Pa3/INYHbIX TUMNYHbBIX CTPaHUL, HanpuMep, CanTos
AYKLUMOHOB, (hOPYMOB, OHJ1IaWH-Mara3mHoB, MOUCKOBbLIX CUCTEM N NMPO4YUX PeCypCoB,
KOTOpble HE 04eHb yAa4yHO BNMCbIBaloTCA B Mogenb XHTML 2.0[31][3, 5, 7].

2.3. A3biIKk HTML5

HTML5 sasnsetca a3bikom HTML 5 Bepcuu, n npeactasnseT cobon A3biK Ans
npeacTaBiNeHUA N CTPYKTYPUPOBAHNSA COAEPKMUMOro BCEMUPHOWN NMayTUHbI. HecMoTp4A Ha
TO, 4TO CTaHAapT 6bin 3aBeplieH Tonbko B 2014 roay, euwe ¢ 2013 rona 6paysepamu
onepaTUBHO OCyLLeCcTBAANacCk Nognep>xkKa, a pazpaboTynkamm — MCNoNb30BaHMNE
paboyero ctaHgapTa nog HadBaHuem HTML Living Standard. Llensto pa3pabotkn HTML5
ABNAETCA yJyHleHne YPOBHSA NMOALEPXKKN MYJSIbTUMeONA-TEXHOIOMMN C OGHOBPEMEHHbIM
coxpaHeHuneM obpaTHOM COBMECTUMOCTHN, yaobounTaemMoCcTn Koga AN YenoBeKa U
MPOCTOTLI aHasn3a 4sa napcepos[32].

Bo BceMupHOM NnayTuUHe 40JIroe BpeMs NUCMNoJsib3oBasncb ctaHgapTel HTML 4.01, XHTML
1.0 n XHTML 1.1. Beb-CTpaHuuUbl Ha NPAaKTUKE OKa3blBaJINCb CBEPCTAHHLIMU C
MCNoJsIb30BaHMEM cMecn ocobeHHOoCTeN, NpeacTaB/ieHHbIX Pa3IMYHbIMUN
cneundnkKaunamm, BkaYaa cneyndurkaumm NnporpaMMHbIX NPOAYKTOB, TaKMX Kak Beb-
Bpay3epsbl, a TakXXe CNoXUBLUMXCA obuweynoTpebutensHbix npuemoB. HTML5 6bin co3aaH
KaK eguHbIN A3blK Pa3MeTKN, KOTOPbIN Mol Bbl co4eTaTb CMHTakKcnyeckme Hopmbl HTML un
XHTML. OH paynoHanusnpyeT, yay4waeT N paclunpseT pa3MeTKy LOKYMEHTOB, a Takxe
nobasnsaeT egnHbIn APl onsa CNoXHbIX BeEB-npunno>xxeHnmn331.

B HTML5 peann3oBaHO MHOXXECTBO HOBbIX CUMHTakKcu4ecknx ocobeHHocTen. Hanpumep,
3JIeMeHTbl <Ccanvas>, <audio> 1 <video >, a Tak)Xe BO3MO>XXHOCTb NUCMNoJib30BaHUA SVG
N MaTeMaTnyeckmnx opmyn. 3Tm HoBLeCTBa pa3paboTaHbl 4NSA yNpoLWeHUs ynpasieHns
N CO30aHNa MyNbTUMEONNHbIX N rpadmnyecknx obbekToB B ceTn 6e3 HeobxoanmocTun
NCMNOJIb30BaHUA CTOPOHHUX APl 1 nnarvHoB. [lpyrne HoBble 3/IeMEeHTbI, TakMe Kak
<article>, <section>, < nav> n <header>, pa3spaboTaHbl ong Toro, 4T106HLI 06OraaTh
CeEMaHTMYeCcKoe coaepxnmoe aokyMmeHTa. HoBble aTpubyThl 6611 BBEOEHBI C TON Xe
Lenblo, XOTA pAa 3/1eMeHToB 1 aTpubyToB 6bin yaaneH. HeKOTopble 31EMEHTbI, Takne
Kak <cite>, <menu> 1 <a>, Obl/IN N3MEHEHbI, NepeonpenesieHbl Nin
CTaHpapTuinpoBaHbl. DOM n APl cTannm oCHOBHbIMU YacTaMu cneyndpukaymm HTMLS.
HTML5 Tak>xe onpenenseTt HeKoTopble ocobeHHOCTN 06paboTkm ownboK BepCTKHU,



MO3TOMY CMHTaKCUYeCKne owmnbKm OOMKHbI pacCMaTpPUBaTbLCA OANHAKOBO BCEMMU
coBMecTMMbIMKU Bpay3epamMun[34].

WHATWG Havan paboTy Hag HOBbIM cTaHAapToM B 2004 roay, Korga KoHcopuuym World
Wide Web Consortium, o6o3Ha4atowmnca kak W3C cocpenoToumnacs Ha byayuimx
pa3paboTkax XHTML 2.0, a HTML 4.01 He nameHancsa ¢ 2000 roga. B 2009 roay W3C
npu3Han, 4To cpok paboTbl y paboyden rpynnsl XHTML 2.0 ncrek, n pewinn He
B0306HOBNATL ero. Bnocneactenm W3C n WHATWG coBmecTHO pa3pabaTeiBanm HTML5
[35].

Ha>ke HecMoTpsa Ha To, 4To HTML5S 6bin1 Xxopowwo nisecTeH cpean seb-pa3paboTynkos B
TeyeHne HeCKOJIbKNX JieT, OH CTaJl OCHOBHOMN TeMOoN CpefCcTB MacCOBON MHGOpMaLUN
TonbKo B anpene 2010 roaa. MNMocne atoro Ctue Oxxobc, byaoy4m rnason komnaHum Apple
Inc., Hanncan nybnn4Hoe NMCbMO, 3aroJIOBOK KOTOPOro raacui: «MbiCam No nosoay
Flash», roe oH 3aknw4mnn, 41o € paspaboTkonm HTML5 HeT 6osnblue HeobXxoaMMOCTH
CMOTpPEeTb BUOEOPOJSINKN NN NCMNOIb30BaTb ApYyrne Buabl NPUIOXKEHUA C MOMOLLbIO
Adobe Flash. o aToMy nosoay BCnbixuBanu gebaTtbl B Kpyry Beb-pa3paboTynkos,
rnpuMyemM HEKOTOPbIE HaMeKanun, 4To, XoTa HTML5 n obecnevynBaeT paClUMPEHHYIO
PYHKLUMOHANBLHOCTb, pa3paboTynkm A0/HKHbI NMPUHUMATbL BO BHUMaHWE pa3anydums
H6pay3epoB 1 HeEOBXOAMMOCTb NOAOEPKKWN Pa3/INYHbIX YaCTeN CTaH4APTOB, PAaBHO KakK 1
PYHKLUNOHaNbHblE pa3nnyna mexay HTML5 u Flash[36] [3, 5, 9, 11].

2.4. A3bik XHTML

XHTML pacwudposbiBaeTcsa Kak extensible hypertext markup language, 4To 3Ha4uUT
paclwmpsaemMbln A3bIK TMNepTeKCTOBON pa3MeTkn. XHTML aBnseTca CeEMenCcTBOM A3blKOB
pa3MeTkun Beb-cTpaHuy Ha ocHoBe XML, NOBTOPAKOWMX N PACLUNPAIOLLMX BO3MOXXHOCTW
HTML 4. Cneundpukaumm XHTML 1.0 n XHTML 1.1 asnai0TCa pekoMeHaaumsamum
KOHCcopunyma BcemupHon nayTuHbl. Pazsutrne XHTML ocTaHOBJ/1IEHO; HOBblE BEPCUN
XHTML He BbINyCKalOTCA; peKkoMeHayeTca ncnosb3sosatb HTML[37].

naBHoe oTAn4me XHTML ot HTML 3aknto4daeTcsa B 06paboTke foKyMeHTa. [OKYMEHThI
XHTML obpabaTbiBaloTCA CBOUM MOoyJleM aHasNormMyHo fokymeHTam XML. B npouecce
3TOMN 06paboTKN He NCNPaBAATCA AONYLIEHHbIe pa3paboTymkamm owmnbKn.

XHTML cooTBeTcTBYeET cneundukaumm SGML, nockonbky XML aBnsgeTca ee
noaMHo>ecTtsoM. HTML obnagaeT MHOXKeCTBOM ocobeHHOCTen B npouecce 06paboTku n
haKTM4eckn nepecTtas OTHOCUTLCS K ceMencTBy SGML, 4TO 1 3aKpeNnIeHo B YEPHOBUKE



cneundpukaymm HTML 5[38].

Bpay3ep BbibnpaeT napcep ona 06paboTkn AOKYMEHTa Ha OCHOBAHMM 3aroJloBKa
content-type, nony4yeHHoro oT cepBepa:

e ana HTML — text/html;

e onsa XHTML — application/xhtml+xml;

e [1719 JIOKAJIbHOr0 NPOCMOTpPA Ha KJIMeHTe BbIOOP OCHOBLIBAETCSH Ha paclUMpPEHNN
hanna;

e B Internet Explorer Bnnotb A0 8-n Bepcun napcep obpabotkm XHTML-gokymeHTOB
oTcyTCcTBYeT[39].

Oexknapaunsa DOCTYPE MoXeT He OKa3biBaTb HUKAKOIO BJIMSIHUA Ha onpeneneHue
napcepa ona 06paboTkM B 3aBUCMMOCTU OT UcnosblyemMmoro bpaysepa.

CornacHo cuHTakcmcy XHTML:

e BCE 3/1IEMEHTbI A0JIKHbI 6bITb 3aKPbITbl. TErn, KOTOPbIE HE NMEIOT 3aKPbIBAOLLENO
Tera (Hanpumep, <img> nnn <br>), 0OJDKHbLI UMETb Ha KoHUe / (HanpumMmep, <br
1>);

e JlIOrn4yeckme aTpmbyTbl 3aNUCbLIBAlOTCA B pa3BepHyTon popme. Hanpumep, cnepgyert
nnucaTb <option selected="selected"> nnun <td nowrap="nowrap">;

e IMEHa TeroB N aTpmnbyToB O0/KHbI ObITb 3aMMCaHbl CTPOYHbLIMK ByKBaMM
(HanpumMep, <img alt="" /> BMecT0 <IMG ALT=""/>);

e XHTML ropasno cTpoXxe oTHOCUTCA K ownbkam B Koge; < n & Besge, naxke B URL,
DOoJHKHbI 3aMewaTtbca &lt; n &amp; cooTBeTCcTBEHHO. 10 pekomeHpauum W3C
bpay3epsbl, BCTpeTmB ownbky B XHTML, 0ON>KHbI COOBLWNTL O HEN U HEe
obpabaTbiBaTb OKYMeHT. [na HTML Bpay3epbl 40/KHbI Obl/IM NOMNbLITaTbCA MOHATD,
4YTO XOTes CKa3aTb aBTOP;

e KOAMPOBKOW Mo yMonyaHuto asnaetca UTF-8[40].

Ona XHTML-cTpaHuy pekomeHayeTcda 3agasaTtb MIME-Ttun — application/xhtml+xml, HO
3TO He ABnseTca obsasaTenbHbIM, bonee Toro — bpaysep Internet Explorer 8 n mnagwne
Bepcun He cmoryT obpabaTbiBaTb CTpaHuuy, no3tomy ¢ XHTML 1.0 TpagnumMoHHO
ncnonbsyetca MIME-tun gna HTML — text/html[41].

CywecTByeT Tpu Tuna gokyMeHToB XHTML: strict, transitional n frameset. Hanbonee
ynotpebutenbHOM N yHUBepcasabHoOM 13 Bepcnn XHTML aBnseTcsa nepexonHas,
MOCKOJIbKY OHa MO3BONSAET UCNosb3oBaTh iframe n atpmbyT target y ccbinok gns
yKa3aHuns, HanpmuMep, Toro, 4To CCbliyiIke HeobXoaMMO OTKPbIBATLCA B HOBOM OKHe.



dpenmoBasn Bepcusa npencrasnseT cobon paclumpeHHbI BapuaHT transitional n
nobaBnsaeT K HEMY, KaK csieayeT U3 Ha3BaHMS, BO3MOXHOCTb YCTaHOBKM frameset
BMecTo body. OnpegeneHne Tuna gokymeHTta ctporon sepcun XHTML He cooep>xut
MHOIrMx TeroB 1 atpnbyTos, onucaHHbIX B DTD transitional n npu3HaHHbIX yCTapeBLIUMMN
[42]1[1, 2, 4, 10].

2.5. A3k SGML

SGML pacwundgpoBbiBaeTcs Kak Standard Generalized Markup Language, 4TO 3Ha4uT
CTaHOAPTHbIN 0606LLEHHbIN A3bIK pa3MeTKn. SGML aBnseTca MeTasa3blkOM, Ha KOTOPOM
MOX>XHO onpenendaTtb A3blK pa3MeTKn 48 4OKYyMeHTOoB. SGML — HacnegHuk
pa3paboTaHHoro B 1969 rony B IBM ga3bika Generalized Markup Language[43].

N3HavanbHOo SGML 6611 pa3paboTaH 4519 COBMECTHOro NCMOJib30BaHUSA MaLLINHHO-
YynTaeMblX AOKYMEHTOB B 60/bLLUNX NPaBUTENbCTBEHHbLIX N @39POKOCMUNYECKUX MPOEKTaXx.
OH WIMPOKO MCNOJIb30BaJICA B NMe4YyaTHON N N3JaTeNbCKOW cdpepe, HO ero CJI0XKHOCTb
3aTpyAHWIa ero LWnpoKoe pacnpocTpaHeHne /i NoBCceaHEeBHOro NCMNoJjib30BaHUA[44].

OCHOBHbIMU YacTaMn aokymMmeHTa SGML:

e SGML-peknapauus, KoTopas onpenensaeT, Kakme orpaHnYnTesnn u CUMBOJIbI MOTYT
NOSABNATLCA B MPUIIOXKEHNN;

e Document Type Definition, KoTopbIn onpeanenseT CUHTAaKCUC KOHCTPYKLUA
pa3meTKn. DTD Mo)XeT BKJIl0OYaTb OOMOJIHUTENIbHbIE OnpeaeneHns, Takmne, Kak
CUMBOJIbHbIE CCbIJIKN-MHEMOHWUKN;

e CNeundukaunsa ceMaHTUKN, KOTopass OTHOCUTCS K pa3MeTKe N Takxe faeT
OrpaHNYeHNs CUHTAKCUCA, KOTOopble He MOryT ObITb BbipaXkeHbl BHYTpu DTD;

e coaepxumoe SGML-goKyMeHTa, B KOTOPOM, N0 KpanHen mepe, A0/KeH bbiTb
KOPHEBOMN 3/1eMeHT[45].

A3blIk SGML npenocTaBngeT MHOXKECTBO BapMaHTOB CUMHTAaKCMYECKOW pa3MeTKn on4
NCMOJIb30BaHUA pa3nNYHbIMU NpunoxxeHnamu. Uamenasa SGML-geknapaynio, MOXXKHO
[a>e 0TKa3aTbCs OT UCMOJIb30BaHUSA YIr10BbIX CKOBOK, XOTSH 3TOT CUHTAKCUC CHUTAETCSH
CTaHOapTHbIM, Tak Ha3blBaeMbIM concrete reference syntax.

A3bikn HTML n XML npousownun ot SGML. HTML asnseTca npunoxxeHnem SGML, a XML
—noAaMHoXecTBoM SGML, koTopoe pa3paboTaHHO NS yNpOoLLEHNS nNpoLecca
MawWwmnHHOro pasbopa gokymeHTa. Apyrumun npunoxenmamm SGML aensatotca SGML



Docbook un «Z Format»[46] [10, 12].

2.6. A3bik XML

XML pacwmngposbiBaeTcsa Kak eXtensible Markup Language, 4TO 3Ha4YnNT paclumpsaemMbli
A3blK pa3MeTku. XML pekoMmeHagoBaH KoHcopLyMoM BceMUpHOM nayTUHBI.
Cneundukaumsa XML onunceiBaeT XML-0OKYMEHTbI M HaCTUYHO OMUCbIBaeT nosBeaeHue
XML-npoueccopoB. XML-npoLeccopaMmn Ha3blBaloT NMpPOrpamMmmbl, KoTopble 4YnTaoT XML-
AOKYMEeHTbI 1 obecneymBatloT 4OCTYN K ux cogepxmnmomy. XML paspabaTbiBanca Kak
A3bIK C MPOCTbIM (POPMasibHbIM CUHTAKCUCOM, YOOOHBIN ANa co3naHnsa n o6paboTku
OOKYMEHTOB NporpamMmMamMm n 04HOBPEMEHHO YA0OHbIN ON1a YTeHUsa U co3gaHns
OOKYMEHTOB 4YeI0BEKOM, C MogYepKMBaHNEM HaLleIeHHOCTN Ha NUCMOoJib30BaHue B
NWHTepHeTe. A3blK Ha3biBaeTCa pacllnpAeMbIiM, MOCKOJIbKY OH HE PUKCUPYET pa3MeTKy,
NCNoJsib3yeMylo B JOKYMeHTax: pa3paboTymk BosieH Co3aTb pa3MeTKy B COOTBETCTBUN C
NOTPebHOCTAMU K KOHKpeTHOoM obnactu, Byay4m orpaHNYeHHbIM JINLLb CUHTAKCUYeCKNMN
npasuiamMu a3blka. PacwumpeHune XML — 3To KOHKpeTHaa rpaMmmaTuKa, co3faHHasa Ha
ba3ze XML n npeacTassieHHas C/I0BapeM TeroB U Ux aTpmbyToB, a Takxxe Habopom
npasus, onpenensanLmx Kakme aTpnbyTbl U 3/IeMeHTbl MOryT BXOAUTb B COCTaB APYruxX
anieMeHTOB. Ecnm 6bl HTML nossuica no3gHee, 4em XML, TO OH, BO3MOXXHO, TakXe Obl
ABNSANCA ero pacwmnpeHnem. CoyeTaHme NpocToro hopmasibHOro CMHTakcuca, yaobcrsa
AN YenoBeKa, paclmpaeMocTun, a Takxe basmpoBaHue Ha Koanposkax KOHMKoa ons
npeacTaBieHnsa cooep>XXaHusa LOKYMEHTOB MPUBEJIO K LUMPOKOMY UCMOJIb30BaHUIO Kak
cobcTBeHHO XML, Tak 1 MHO>XXeCTBa NPOU3BOAHbIX Creunasn3npoBaHHbIX A3bIKOB Ha
b6a3ze XML B caMbIX pa3Hoobpa3HbIX MPOrpaMMHbIX CcpencTBax.

XML saBnseTca nogMHo)xecTtBoM SGML[47] [10].

2.7. A3bIK JSON

JSON pacwmngpoBbiBaeTcs Kak JavaScript Object Notation n aBnseTca TeKCTOBbIM
dbopmaToM obMeHa AaHHbLIMKN, OCHOBaHHbLIM Ha JavaScript. Kak n mHormne gpyrue
TekcToBble popMaThl, JSON nerko 4ntaetca nogbmu. ®opmat JSON 6bin paspaboTaH
dyrnacom Kpokgopaom.

HecMoTps Ha npoucxoxxaeHune oT JavaScript, dopMaT cHMTaeTCs HE3aBUCMMbIM OT S13blKa
N MOXXET MCMNO0JIb30BaTbCA NPAKTUYECKN C JIIOOLIM 13bIKOM NMPOrpaMMupoBaHus. Ons
MHOIMX 13bIKOB CYLLIECTBYET FOTOBbIN KO A1 co3aaHna n 06paboTKu AaHHbIX B



dopmaTe JSON[48].

3a cyeT CBOEN NAaKOHUYHOCTK Mo cpaBHeHuto ¢ XML, popmaT JSON moxeT bbiThb 6onee
noaxoAsWmm Onsa cepmanmisanunmm CNOXXHbIX CTPYKTYp. Ecnn roBopuTb 0 BeD-
MPUIOXKEHNAX, B TAKOM KJ1t0OYE OH YMECTeH B 3afladyax obMeHa OaHHbIMUN KaK MeXxay
Bpay3epoM n CepBepomMm, Tak U Mexxagy cCaMmuMm cepBepamMu.

Mockonbky opmaT JSON ABnseTca NOAMHOXXECTBOM CMHTaKCuMCa A3blka JavaScript, To oH
MOXXeT BbITb BLICTPO Aecepmanm3loBaH BCTPOeHHOW pyHKumen eval(). Kpome Toro,
BO3MO>XHa BCTaBKa BrnosiHe paboTocnocobHbix JavaScript-dyHKunn. B a3bike PHP,
HaynHasa ¢ Bepcun 5.2.0, nogaep>xka JSON BktoYeHa B A4p0 B BUAE PyHKLUN
json_decode() n json_encode(), koTopble camun npeobpa3yoT Tunbl 4aHHbIX JSON B
cooTBeTcTBYlOWMe Tunbl PHP 1 HaobopoT[49].

JSON-TeKCT B 3aKOAMPOBAHHOM BMAe NpencrtasnaseT cobom ogHy U3 OBYX CTPYKTYp:

e Habop Nap KtOY: 3HaYeHmne. B pas3inyHbIX A3blkax 3TO peasiM30BaHO Kak 06bEeKT,
3anncb, CTPYKTYpa, cnoBapb, Xaw-Tabanuya, CNUCOK C KJAKYOM UM aCCOLNATUBHLIN
MaccumB. Kto4oM MOXKET BbiTb TOJIbKO permcTpo3aBncumas CTPoKa, roe nMeHa ¢
OyKBaMu B pa3HbIX perncrtpax CYNTaTCA pa3HbiMK, a 3Ha4YeHMeM — ntobasa gpopma.

e yriopsgoyYeHHbIn Habop 3Ha4YeHUn. Bo MHOMMX A3blkaX 3TO peaJin30BaHO KakK BEKTOP,
MaccuB, NOCNenoBaTe/IbHOCTb UM CNUCOK[50].

9TO YHUBEpPCasibHble CTPYKTYPbI AaHHbIX: KaK NMpaBuo, 1060 COBPeEMEHHbIN S3bIK
NpPOrpaMMmMpPOBaHNS NOAOEPKUBAET UX B TON NN MHON popMe. OHWN Nernm B OCHOBY
JSON, Tak Kak OH ncnosb3yeTcsa Ans obMeHa AaHHbIMU MeXAYy Pa3/INYHbIMU A3blKaMK
NpPOrpaMMmMpPOBaHUS.

B ka4vecTBe 3Ha4yeHun B JSON MoryT ObITb MCMNOJIb30BaHbI:

e 0OBEKT ABMAOLMNCA HEYNOPAA0YEHHBbIM MHOXKECTBOM MNap KJ0Y:3HaYeHue,
3aKJ/II04EHHbIM B purypHblie CKobkmn «{ }». Kno4 onnucbiBaeTCcs CTPOKON, MEXAY HUM
N 3Ha4YeHNEeM CTOUT CUMBOJ «:». [Mapbl KJKOY-3HAYEeHNEe OTAENATCA APYr OT Apyra
3anATbIMU;

e OQHOMEPHbIN MAaCCUB ABAALWMNCA YNOPAAOYEHHbLIM MHOXXECTBOM 3HA4Y€HUN.
MaccuB 3aKJil0o4aeTCs B KBagpaTHble CKOBKM «[ ]». 3Ha4YeHunsa pa3nensatoTcs
3anaTbIMUY;

e YUNCJIO;

e nuTepansl null, true n false.



e CTPOKa ABNAKOWAACA YNOPSAA0YEHHBIM MHOXXECTBOM M3 HYNA nnm 6onee CMMBOJIOB
IOHMKOAA, 3aKJ/II0Y4EHHbIM B ABOMHbIE KaBbl4KU. CMMBOJIbI MOTYT ObliTb YKa3aHbl C
NCNoJsib30BaHMEM escape-nocsiefoBaTeIbHOCTEN, HAYMHAKOLWMXCA ¢ 0bpaTHON KOCON
yepTbl «\» (nogaepxunsatotca BapuaHTtbl \", \\, \/, \t, \n, \r, \f u \b), nnmn 3anucaxsbl
wecTHaguaTepuyHbiM Kogom B koamposke UTF-8 B Buge \uFFFF[51]1[10, 11, 12].

Mo ntoram AaHHOW rnaBbl MOXKHO CAENAaTb BbIBOA, YTO A3bIK CyLIECTByeT 6onbLioe
KOJINYECTBO pa3HO0bpa3HbIX A3bIKOB Pa3MeTKUN, KaXKAbl N3 KOTOPbIX yA006eH npwu
NPUMEHEHNN B ONpeaeneHHON CuTyauunn.

3aKJslo4YyeHue

B pamkax gaHHon paboTbl 66110 paCCMOTPEHO MOHATUE SA3bIKOB Pa3MeTKN B LesIOM. A3blK
pa3sMeTKN B KOMMNbIOTEPHOW TEPMUHOIOrMN ABSeTCAa HabopoM nocsiegoBaTesIbHOCTEN
NN CUMBOJIOB, KOTOpPbIE BCTABJIAKOTCA B TEKCT OJ15 nepenaym nHpopMaunm o ero
CTpoeHun nnu BbiBoae. Takxe bblla pacCMOTpPeHa NCTOPUSA OTAE/IbHbIX Pa3HOBUOHOCTEN
A3bIKOB pa3MeTku, rae 6binm Boigenenbl GenCode, TEX, Scrible, GML, SGML, HTML, XML N
XHTML.

Bo BTopon 4acTtun paboTbl ObIM pacCMOTPEHBLI OCHOBLI i3blka HTML 1 ero pasHoBUAHOCTU
HTML5. HTML pacwungposbiBaeTca Kak HyperText Markup Language n o6o3Ha4aeT A3bIK
rmrnepTekCcToBon pasMmeTkn. HTML aBnseTca cTaHOapTU3UPOBAHHbBIM A3bIKOM pa3MeTKU
AOKYMeHTOB B VIHTepHeTe. bosbWMHCTBO web-cTpaHuny conepxaT onucaHne pasMeTKun
Ha A3blke HTML nnan XHTML. HTML5 asnaeTtcsa a3bikom HTML 5 Bepcuun, n npeacrtasnaeTt
cobonm A3bIK oNa NpencTaBAeHNa N CTPYKTYPUPOBAHUSA COOEPXKMMOI0 BCEMUPHOWN
nayTuHbl. CTaHaapT 6bin 3aBepwieH B 2014 rogy. Takxxe 6blsin pacCMOTpPEHbI U apyrue
A3blkK, Takme Kak XHTML, SGML, XML n JSON.
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